The invaluable social and economic contribution that women collectively make is often undervalued and underestimated. This paper attempts to redress this to some extent, by providing a contemporary assessment of women's contribution to on farm work in rural and regional communities in Australia. As part of the analysis, women's contributions to on farm activities and both their paid and unpaid work on farms was examined. Measures of the contribution of women in terms of their paid and unpaid on farm work were calculated using values derived from specially constructed models. A thorough review of relevant research concerning the determinants of women's contribution to the agricultural sector is also incorporated. The findings presented are thus largely based on current research, with one of the main goals of the exercise being to provide more complete information regarding the contribution of women to agricultural and regional communities, to better assist future policy development.
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Abstract:
The invaluable social and economic contribution that women collectively make is often undervalued and underestimated. This paper attempts to redress this to some extent, by providing a contemporary assessment of women's contribution to on farm work in rural and regional communities in Australia. As part of the analysis, women's contributions to on farm activities and both their paid and unpaid work on farms was examined. Measures of the contribution of women in terms of their paid and unpaid on farm work were calculated using values derived from specially constructed models. A thorough review of relevant research concerning the determinants of women's contribution to the agricultural sector is also incorporated. The findings presented are thus largely based on current research, with one of the main goals of the exercise being to provide more complete information regarding the contribution of women to agricultural and regional communities, to better assist future policy development.
Introduction
A brief introduction to some of the issues to be addressed in arriving at estimates of women's contributions to agriculture serves to highlight some of the key areas covered and omitted in this paper. At a conceptual level there are a variety of ways in which the value of the work undertaken by a person or particular group of people might be estimated. For example, we might want to value work using one of the following approaches:
• The additional costs that would be incurred by an individual and/or others in the community if the work was not undertaken; • The additional value added to the goods and services produced in the economy; • The willingness of people to pay for the work being undertaken;
• The wages actually paid to the person undertaking the work.
In practice however, the monetary value of work is commonly equated with the wages or income paid to the person who undertakes the work. This is consistent with the national accounting convention that the exchange of goods or services in a market, including a labour market, is a defining feature of "economic activity". While this is a relatively straightforward approach, it presents particular challenges in the context of the current study. Firstly, women's on farm work is often not recorded as employment. While the labour devoted to farm work will affect the returns to a farm as an organisational unit, this does not typically take place in a form that records "y dollars paid" for "women's x hours of employment".
Secondly, valuing only labour market and farm activities means that unpaid volunteer, household and community activities are neglected. While this is consistent with the "production boundary" defined in national accounting conventions, it is clear that many economic activities implicitly assume and are dependent upon the unpaid activities that take place within communities and households. There are interdependencies between unpaid and paid activities in the economy that are not fully captured by conventional national accounts.
Thirdly, attributing a dollar value to women's and men's contributions to agricultural, household and community activities risks diverting attention away from a wide range of activities that elude such valuations. In this respect, special reference should be made to the importance of activities that often "hold the rural community together" and contribute to improving the "quality of life" in rural communities. These roles have again been emphasised in the broader context of this paper. Developing an estimate of the monetary value of any individual's or group's contribution to a community is unable to capture the full extent of the contributions being made.
The models that used in this paper were developed with full recognition of the above issues and the strengths and limitations of estimating women's economic and social contribution to agriculture as an industry and as a key component of rural and regional social and economic life. We similarly recognise both the advantages and disadvantages of constructing monetary assessments of activities that have significant social, as well as economic implications. This is one reason that the following assessments should be treated with some caution and considered alongside other research outcomes such as relevant qualitative analysis.
Within the limitations outlined above, the modelling in this paper is comprised of two stages. The first stage estimates the current contribution of women who live on farms in terms of paid and unpaid on-farm work in primary production. The second part involved estimating the paid on-farm work in primary or other production of men and women. Both these are contained in section three of the paper. Preceding this however is a discussion of the determinants of women's labour supply and patterns of work. This comprises the subject matter of the next section of the paper.
Women's labour supply

Household, volunteer and community contributions
Household production and unpaid volunteer and community work is not recorded as employment. Household production refers to unpaid activities undertaken within households which could potentially be undertaken by a market provider. For example, child care can be provided by unpaid labour within the household or by a paid child care provider. The defining features of household production are discussed in ABS (1998) and are generally traced to Reid's groundbreaking work on this subject (Reid 1934) . Time use surveys provide estimates of the amount of time household members spend engaged in a range of activities, including those commonly referred to as "household production". The most recent time use survey estimates show that women undertake approximately two-thirds of the unpaid work that occurs within Australian households (ABS 2008a) . Within this context, unpaid household work on farms is portrayed and generally perceived as women's work (Kelly and Shortall 2002; Liepins 1998; Whittenbury 2002 ).
Volunteer and community activities are another important area of unpaid contributions across Australian, including agricultural regions. The average volunteer rate is 32 per cent in Australian capital cities compared with 38 per cent outside of the capital cities. It is also higher among women with female representation among volunteers being 36 per cent, compared to 32 per cent for men (ABS 2007a) . In total, the time use data gives a clear picture that monetary estimates of on farm work have significant limitations in terms of their capacity to adequately account for the full range of activities undertaken by women in agricultural communities. The data complements literature that demonstrates that Australian rural women's contributions to agriculture and rural communities is often unpaid, undervalued and largely invisible (Alston 2003; Liepins 1998; Pini 2004; Pini and Shortall 2006; Williams 2002 ).
Women's patterns of labour supply -on farm work
Women's on farm contributions can be divided into the following types of activities:
• Paid on-farm work in primary or other production (such as secondary processing of farm product) • Unpaid on-farm work in primary or other production (such as secondary processing of farm product)
Women's contributions to each of these activities depend on a range of factors.
The following discussion summarises the findings from recent research. The goal of this section of the paper is to identify any relevant literature that would affect the underlying assumptions used for constructing assessments of women's contributions in section three. The reviewed literature has therefore been selected based on its relevance to key determinants of women's engagement in the above activities.
Although the literature on the significance of farm women's economic and social contributions has grown considerably in recent decades, significant gaps still remain in our understandings of the determinants of farm women's work, particularly with regard to their contributions to unpaid and paid work on farms and in farm households. The available literature does, however, confirm the previously identified links between women's patterns of paid and unpaid work across a range of on-farm activities.
Determinants of on-farm work (paid and unpaid) in primary production
A 1998 report undertaken for Australia's Rural Industries Research and Development Corporation reported that literature examining the on-farm work participation of farm women was very limited with only a small number studies having been completed (Centre for International Economics 1998). The few studies of relevance that had been done in the area were largely based on U.S research and involved the examination of the correlation between the socioeconomic characteristics of women in agriculture and their contribution to on farm work. Very little Australian research was identified, with the significant exception of Gooday (1995) . Available findings suggested that women work relatively more on-farm FTE weeks if: the farm is under 200 hectares; has relatively low capitalisation; is in the dairy sector. Findings relevant to patterns of on-farm work among women with children were inconclusive for the American studies and comparable findings for Australian farms were unavailable. Pini (2004) has outlined the extensive challenges of obtaining accurate, representative survey data that allows for quantitative analysis of women's patterns of on-farm work. The challenges result from a range of issues closely related to both finding representative samples of respondents and farm women's own perceptions of what might legitimately count as farm work. Pini notes that respondents sometimes reply that they don't undertake the role of a farmer but only participate in tasks such as farm administration, collecting necessary equipment or machinery parts, dealing with suppliers or undertaking catering duties to feed farm labourers. Despite an emerging formal recognition of farm women's roles as providers of on-farm labour, there appears to a continuing perception of farming as a role undertaken by men and a degree of reluctance among some farm women to overtly recognise their own roles as farmers.
Qualitative data provides a range of insights into some of the factors that influence women's participation in on-farm activities. As noted above, women appear to undertake a range of duties necessary to the administration and maintenance of farms as business enterprises. In addition, women supply additional farm labour during peak periods of operational activities such as in planting season (Pini 2004 ).
The relative lack of reliable survey research findings means that Australian Bureau of Agricultural and Resource Economics (ABARE) farm survey data plays a significant role in our understandings of women's contributions to agricultural production. As discussed in the following section, this data provides insights into the proportion of women who are farm operators and spouses and the hours they spend in on farm work.
Estimating Women's Contributions
Background
This section of the paper focuses on providing assessments of women's contributions to both agriculture and agricultural households and communities. It takes into account women's diverse roles in paid employment on farms and unpaid activities relevant to agricultural production.
Constructing monetary values relevant to women's various roles is not an objective exercise. It involves decisions about which activities to include, how to quantify the "volume" of those activities and the choice of an appropriate dollar value. The subjectivity involved in constructing monetary values for economic and social activity has long been recognised. For example, with reference to the construction of national accounts, particularly which activities do or don't count as "economic" activities Kuznets noted:
The statistician who supposes that he can make a purely objective estimate of national income, not influenced by preconceptions concerning the 'facts' is deluding himself; for whenever he includes one item or excludes another he is implicitly accepting some standard of judgement, his own or that of the compiler of his data. There is no escaping this subjective element in his work, or freeing the results from its effects. In consequence, all national income estimates are appraisals of the end products of the economic system rather than colourless statements of fact; and, like all appraisals, they are predetermined by criteria that are at worst a matter of chance, at best a matter of deliberate choice. (Kuznets 1941:3) National accounts and a range of other official statistics are generally based on the assumption that "economic" activities are those that involve a market transaction such as paying for a commodity or exchanging labour for a fee or wage. This approach excludes many significant activities undertaken by those who perform unpaid work, most of which is undertaken by women. The approach taken in the following discussion is similar to that taken in a range of studies that recognise the importance of women's unpaid work for the effective functioning of both market and non-market activities. It is based on the view that a wide range of women's paid and unpaid activities represent important contributions to agricultural output, households and communities. Taking into account women's market and non market activities, the following discussions consider women's contributions to:
• Paid employment in agriculture;
• Unpaid work on farms;
• Paid on-farm work in primary or other production industries Typically, economic assessments of these roles involve an assessment of the time input from those undertaking the relevant work and the application of some particular monetary value to that time. While this approach can give a broader appreciation of women's contributions to agriculture, some important issues remain neglected. The hours of time spent in an activity will not necessarily reflect qualitative aspects of a person's work such as their productivity, skill, creativity or innovation. The following discussion assumes that one person's input is identical with another's and in many cases, that the contribution of women's hours of work and employment are the same as men's. If women's work is qualitatively different because, as a group, they have relatively higher skill levels in areas such as communicating or informally exchanging information relevant to agricultural activity, then this will not be reflected in the following assessments. These are major limitations of the assessments that can only be addressed through different forms of data analysis along with a closer appreciation of the social workings of agricultural enterprises and communities.
Some demographic and employment information relating to the Australian agricultural sector
There have been significant changes in the number of people involved in farming and/or employed in the agricultural sector over the last two decades. It is important to understand some of these changes to provide a context for the construction of monetary assessments of women's contribution to agriculture in Australia.
Women's contributions to agriculture in 2005/06 took place within a context of both a declining number of farms and farming families. As shown in Table 1 and  Table 2 , estimates from the Australian Bureau of Statistics (ABS) and the Australian Bureau of Agricultural and Resource Economics (ABARE) suggest a reduction of approximately 12 per cent in the number of farming families and 17 per cent in the number of farms compared with the 1996. Similarly, Table 3 shows a reduction in the number of agricultural establishments with a value of operations in excess of $5,000 and Table 4 demonstrates declining numbers of people employed in agricultural industries. As illustrated in Table 5 , depending on which of the above indicators are used, the agricultural sector might be considered to have contracted by between 11 and 17 per cent between 1996 and 2006. The declining trends demonstrated in the demographic and employment indicators, combined with the availability of different data sources have important implications for the estimated number of farm women that forms the basis of several assessments made in this paper. In an attempt to update estimates about the number of women involved in farming activities, we have drawn on more recent data and made a number of assumptions about agricultural populations. Where possible the resulting estimates have been crossed checked with alternative data sources. Our estimates and data sources are summarised in Table 6 below. An estimate of 2.14 women per farm is broadly consistent with information that indicates a decline in the number of farm businesses, farm families and employees in agricultural classifications.
We have used the much lower estimate of the number of 215,700 farm women and 213,550 farm men which has significant implications. The first implication is that if there has been a significant reduction in the number of farm women but their output within agriculture, households and local communities is either constant or growing, then it signals that there are significant improvements in individual productivity. This however will not be captured in the following assessments. The second, and equally important, implication is that estimates of women's aggregate hours of unpaid work will be relatively low reflecting a disproportionately large estimated drop in the population of farm women. This has significant implications for both the estimated volume and value of unpaid work.
Paid and unpaid on-farm work in primary production
Paid and unpaid on-farm production is estimated using a "top down" approach. This means that GDP attributable to the Agricultural sector is apportioned between women and men according to their input of hours into agricultural production.
As noted in section two of the paper, women's farm activities differ according to a range of variables, including farm size, remoteness, household composition, age and education. Some of these differences can be accounted for by disaggregating agricultural output by sector. This has been done for two reasons. Firstly, as already stated, patterns of work and employment differ by sector. Secondly, the Australian Bureau of Agricultural and Resource Economics (ABARE) undertake extensive surveys of broadacre and dairy farming establishments and produce findings disaggregated by sector. Adopting a similar format facilitates use of this important and unique source of data. The contribution of a range of sectors to the agricultural component of GDP is shown in Table 7 . Total contribution to GDP is estimated at almost $26 billion. Detailed information about selected characteristics of broadacre and dairy farms is provided in Table 8 and Table 9 and this provides some insights into key differences between different agricultural sectors. For example, average farm size varies significantly and is relatively much larger for the beef sector, with likely implications for accessibility to off-farm employment. Average annual labour inputs also vary markedly with wheat farms requiring an average of 29 weeks more labour than sheep farms. These estimates reinforce the argument for using disaggregated data where available and provide inputs for later assessments of women's contribution to agriculture.
As discussed above, the estimated total number of farms in Australia in 2006 is 101,000. Unpublished data from ABARE indicate that a number of farms have female "operators" or managers, constituting about five per cent of operators in the broadacre and dairy farms. This data demonstrates that while many women perform the role nominated as "spouse" in farming surveys, there is a significant minority who are formally undertaking the role of farm manager or operator. This has implications for estimating the average hours worked on and off farms by farm women. Previously it has been assumed that all farm women performed the number of hours collected for those in the spouse role. This new data allows us to consider the different contributions made by farm women in different roles, summarised in Table 9 , and to weight the average number of hours to account for the working time spent by women in an operator or manager role. ABARE data on working hours by sons and daughters living in farm households, also included in Table 9 , provides further insights into the allocation of farm work. Table 8 also summarises some of the categories of data that are unavailable for farming establishments that are not covered by ABARE surveys. Throughout this study, "other" sectors are assumed to have characteristics similar to the "average" farm covered by ABARE farm surveys, as shown in Table 9 . This assumption is particularly important with respect to estimates of women's participation in unpaid agricultural activities. 101,00 0 NA NA NA NA NA Notes; (a) "Other" has been estimated as a residual of estimated total number of farms. Gender division for "other" is based on a 5% allocation to female operators, the average for broadacre and dairy farms. The data outlined in the previous tables allows us to construct estimates relevant to women's contributions to GDP through their paid and unpaid on-farm work, summarised in Table 10 . Available data stipulates that the proportions of on-farm paid and unpaid hours worked by all farm women are assumed to be equivalent to the proportion of hours worked by women operators and spouses. Table 10 shows that women are estimated to contribute one third of total hours worked on farms. Assuming that the contribution of hours worked reflects women's proportional contribution to GDP, they can be inferred to reflect a contribution of one third of farm GDP; approximately $8.6 billion in 2005/06. 
Paid on-farm work in primary or other production
The importance of considering women's unpaid work in primary production can be demonstrated by constructing alternative estimates based on official employment and earnings data. By omitting women's unpaid contributions and applying monetary valuations that reflect women's relatively lower rates of pay in the formal labour market, these estimates reflect a reduced assessment of women's contribution to on-farm activities in agriculture. Table 11 summarises employment data for women working in the Australian and New Zealand Standard Industrial Classification (ANZSIC) classification code 01; Agricultural, Forestry and Fishing. Using statistics based on survey respondents recognition of their role as a paid "employee" or "owner manager" gives a lower estimate than of both the number of women workers on farms and the proportion of farm labour provided by women compared with the estimates used above. For example, based on data for the "main couple", ABARE farm surveys suggest that over 80 per cent of women on farms participate in on-farm work. Given an estimated population of farm women of 215,700 this would indicate that over 172,000 women work on farms each year in either a full-time or part-time capacity. Labour force data suggests however, that there are 103,000 women working in the industry. There are likely to be a range of reasons for this substantial difference including: contrasting survey methods and definitions, women's own views and responses about their "employment" status; and statistician's recognition of women's on farm activities.
The differences in the two estimates of the number of women working on farms lead to significant differences in assessments of women's contribution to the agricultural sector. This is illustrated by the data included in Table 11 , which shows official employment estimates indicating that women comprise slightly less than 30 per cent of the agricultural workforce and perform just under 22 per cent of paid hours of employment undertaken within the agricultural industry sector. If only 22 per cent of the sector's contribution to GDP were attributed to women then the resulting estimate would be approximately $3 billion lower than the previous estimate shown in Table 10 . Further contrasting demonstrations of the significance of women's contribution to agriculture show the effects of using a value added, top down approach (Table  10 ) compared with a "bottom up" approach based on surveys of working hours in formal employment and average earnings data. This approach uses estimates of women's on-farm hours of work and earnings to determine the aggregate earnings of agricultural women attributable to their on-farm, paid work. This approach assumes that women's earnings (and therefore the value of their onfarm employment) equals their marginal product.
Two different "bottom up" estimates have been constructed. In Table 12 women's estimated total paid and unpaid contributions to farm work (derived for Table 10) have been valued at a women's average weekly wage rate as at May 2006. An average for all industries has been used because average wage rates are unavailable for the agricultural sector. Using this approach, women's contribution is valued at $4.5 billion. This is lower than both "top down" estimates derived above. Using the same approach for men gives a value of approximately $10.2 billion, meaning that women's contribution is estimated at approximately 30 per cent of the total wage income value of paid on-farm work. While women's contribution of weeks worked remains the same as in the "top down" approach summarised in Table 10 , their contribution relative to men has declined because of the application of a female wage rate, which is lower than the corresponding male wage rate. The different wage rates are not necessarily indicative of differences in the marginal productivity of men and women. Australia has a long and ongoing record of women's disproportionate representation in lower paying occupations (Preston 2001; Preston and Jefferson 2007) . A second "bottom up" approach can be undertaken by using the same labour input shown in Table 11 (formal employment only) and applying average men's and women's wage rates to those estimates. This approach differs from that above by considering only those individuals who are included in official employment statistics and by applying gender specific wage rates to those undertaking management and other roles in agriculture. This approach increases the estimated value of men's contributions, reflecting not only their relatively higher number of working weeks but also their relatively higher recognition in employment statistics and higher rates of pay. Women's estimated contributions are relatively lower in Table 13 than in Table 12 ; they are less likely to have their roles recorded as official employment and their wages are relatively lower than men's. (Table 8 ) and all non managerial female and male employees (Table 7) .)
In summary, the contrasting methods of deriving a value to quantify women's onfarm work contribution demonstrates the importance of considering women's paid and unpaid inputs of time and the sensitivity of estimates to the application of men's and women's earnings data. The "top down" approach, includes estimates of both paid and unpaid hours and provides a closer approximation to a "value added" approach to the value of agricultural output. This is the estimate used later in this study to represent women's total contribution to on-farm agricultural work.
Conclusion
It has been widely noted that women in Australia make substantial contributions to both farm output and the social fabric of rural communities. This situation is not unique to Australia or agricultural work; it is widely recognised as a common feature of much of the work undertaken by women worldwide. Nor is this situation new. Margaret Reid (1934) recognised the economic and social significance of unpaid work and her definition of household work continues to be influential. Simon Kuznets, a Nobel Prize winner in economics, explicitly recognised the deficiencies of National Accounting Systems which did not include women's household work (1941, p.3) .
Of course, the hidden or invisible nature of rural women's roles is relative. One need only look at the relative lack of information on the role of indigenous women for a more stark example of invisible work (Goreng 2002) , and a recent ABARE publication as an example of emerging attempts to redress this neglect (Rodriguez, Puangsumalee and Griffiths 2006) . The comparative invisibility of much of women's work however has implications for the industry and community issues that should be recognised and addressed by public policy. In both developed and less developed economies, the relative invisibility of women's contribution to agriculture means that the full social and economic implications of interactions between the agricultural sector and other sectors of the economy and the community can remain unrecognised. This can have significant implications for outcomes related to human capital formation and utilisation, income distribution and the economic and social wellbeing of those in agricultural communities.
Increasing and maintaining the visibility of women's contributions is therefore critical to ensuring policy developments that take into account rural women's well being are implemented (Alston 2002; 2006; McKenzie 2002) . The move towards improving rural women's visibility has occurred alongside increasing attention being paid to methods of ensuring the wider "hidden" economy becomes visible and explicitly drawing particular focus on the economic and social value of women's contributions to particular industries, occupations and social undertakings. These range from "gender impact assessments" of specific public policies to projects that value or provide monetary estimates of women's unpaid work (Himmelweit 2002) . As this paper demonstrates, there is thus a need for such economic assessments to be understood within the broader context of women's lives and the distinctive, qualitative contributions they make to their households, businesses and local communities. The need for data that is specific both to paid and unpaid work contributions as well as specific geographic locations however means that the models used in this project cannot be seamlessly transferred to construct similar assessments for women working in other industries. In addition, there are strong reasons for tailoring such assessments to specific studies of industries or locations, rather than adopting a uniform approach.
